Characterization of functional regions for nuclear localization of NPAT.
NPAT plays a role in S phase entry as a substrate of cyclin E-CDK2 and activation of histone gene transcription. Although analysis of its sequence indicates that NPAT contains typical nuclear localization signals (NLS) comprising segments of positively charged amino acids, there are currently no experimental data to show that these predictive NLS are functional. To investigate whether these sequences are effective for nuclear transport of NPAT, an NPAT-green fluorescent protein fusion (NP-GFP) was constructed. After transfection of the fusion gene containing the full coding region of NPAT into cultured cells, the NP-GFP product was found exclusively in the nucleus. As expected, some deletion mutants that retained the basic amino acid clusters at the carboxyl terminus also localize the fusion protein in the nucleus. However, other fusions that lacked one of the three basic amino acid-clusters were distributed throughout the nucleus and cytoplasm. Therefore all three clusters of basic residues are necessary for localization of NPAT to the nucleus. However, another sequence outside the carboxyl terminal region functions similarly to NLS. Construction of GFP fusions with a series of truncated forms of NPAT indicated that a short peptide sequence consisting of mainly hydrophobic amino acids near the central domain of NPAT also contributes to localizing the protein in the nucleus.